A standardised protocol for the examination of 15 primitive reflexes in which the amplitude and the persistence were scored separately, was applied to 25 patients with Parkinson's disease and an equal number of healthy matched control subjects. Most reflexes were found considerably more often in the patients than in the control subjects, especially the snout, the glabellar tap, and its variant, the nasopalpebral reflex. Only the mouth open finger spread reflex was present more often in the control subjects. For all reflexes except this last, the scores for amplitude and persistence of the reflexes for the control group never exceeded the scores for the patient group. Reflexes persisted more often in the patients than in the control subjects. Parkinsonism alone can explain a large number of primitive reflexes, irrespective of the severity or duration of the disease. In contrast, the number of reflexes was related more closely to cognitive scales. It is concluded that such reflexes may be helpful in diagnosing Parkinson's disease. In addition, a standardised protocol for eliciting and scoring is essential for the study of these reflexes in parkinsonism and other neuropsychiatric conditions.
The prevalence and clinical value of primitive reflexes in Parkinson's disease have been discussed by many authors."A Although some of these reflexes can be elicited in normal adults5 and in patients with focal lesions,6 they are found more often in patients with diffuse, hemispherical disease. 7-'0 The glabellar tap,23" 12 the snout,'210 and palmomental '24 ' 3 reflexes are especially frequently found in Parkinson's disease. The proportion of glabellar tap, snout, nasopalpebral, suck, and grasp reflexes increases with the severity of the disease. 38 Findings for the palmomental reflex are controversial. 2 The presence of primitive reflexes increases with cognitive impairment.2810 No relationship has been found between the reflexes and the duration of the disease or the degree of depression of the patient.28 In other studies, the incidence of the palmomental and the snout reflexes was not significantly different in patients with Parkinson's disease and healthy, age matched control subjects.' Although a positive glabellar tap reflex is considered to be an important diagnostic sign of parkinsonism,'4 it is also found in patients with intracranial disease who do not show any other signs, or who show symptoms of a clearly symptomatic parkinsonism.36 In one study, the glabellar tap reflex correlated best with the extent of the lesion and not with the site of the lesion.3 Several authors have reported the reversal of this reflex in patients after therapy with levodopa," 1215 amantadine,II or lisuride'6; other authors, however, have not confirmed these findings. ' 8 In another study, the palmomental reflex was found to be even more reliable than the glabella reflex as a clinical indicator of Parkinson's disease. '3 To summarise, the published findings and conclusions on primitive reflexes in parkinsonism are often confusing, controversial, or not readily compatible. This is not because of false diagnoses or heterogeneity of the patient groups studied, but mainly because of a lack of compatibility of methodology used to elicit and score the primitive reflexes and the small numbers of (mutually different) reflexes in the various studies.
Recently, we found that experienced neurologists differ considerably in how they elicit and judge primitive reflexes.'7 Reliable measurement in adult patients with neurological disease therefore requires a very elaborate protocol. A standardised protocol for the study of a 'primitive reflex profile' has not been applied in Parkinson's disease. Most studies have examined only one, and rarely two or three, primitive reflexes.'-3 8 9 The aim of the present study was therefore to apply a standardised and semiquantified test battery of 15 primitive reflexes to patients with Parkinson's disease to determine the prevalence and the clinical value of these reflexes, compared with healthy controls, by correlating them to parameters such as severity and duration of the disease, cognitive functioning, and depression. The battery that was chosen was found to have high interobserver and intra-observer reliability. ' 
SCORING
Amplitude and persistence of the reflex were scored separately. A three point scale for both characteristics was used. The scoring was as follows: for amplitude, 0 = absent; 1 = a weak to moderate response; and 2 = a strong response. A well defined description for the weak to moderate and strong amplitudes is given for each reflex. For persistence, 0 = absent; 1 = response for one to four consecutive times; and 2 = response for four or more consecutive times. The glabellar tap and the nasopalpebral reflexes were considered to be present but exhaustible after four to 10 consecutive responses and to be persistent after more than 10 consecutive responses, respectively. This is in accordance with the procedure followed by others.2 A detailed description of instructions, position, method of elicitation, and scoring of each reflex is given elsewhere.26
Results
The prevalence of primitive reflexes in patients and control subjects is shown in the figure. The prevalence increased with age in the control group (p < 0.01), but not in the patient group. The average number of reflexes per individual was, irrespective of age, however, considerably higher in the patients than in the control subjects: 4-6 and 0-8, respectively. For patients younger than 60 years this was 3 9 (SD 0 2), between 60 and 70 years 5-4 (SD 0 5), and for those older than 70 years 3-7 (SD 1 9). There was no difference between men and women. All but one of the reflexes occurred more frequently in patients than in the control subjects. The overall difference in frequencies per reflex was significant (p < 0 01). The glabellar tap and snout reflexes occurred in nearly all patients (96 and 92%, respectively). These reflexes were also present in 12 and 20% of the control subjects, respectively. The nasopalpebral reflex occurred in 88% of the patients but in none of the control subjects. The palmomental and pollicomental reflexes were also found more often in patients than in the control group; so were the suck and left nuchocephalic reflexes, albeit to a lesser extent. Only the left MOFS was present more often in the control subjects (20%) than in the patients (4%). Six reflexes (asymmetric tonic neck, palmar and plantar grasp, head retraction, rooting, and plantar support) were absent in both groups.
In the control subjects, amplitudes were never scored as 'strong' and only four out of 21 responses were persistent (19%). In the patients, the amplitude was scored as 'strong' six times, of which four were for the snout reflex; more than half of the responses, however, (64 out of 118) were scored as 'persistent' (54%). The most frequently persisting reflexes were the glabellar tap (19/24) , the nasopalpebral (11/22), the snout (19/23) , and the suck reflexes (5/8). Only the persistence of reflexes, not the amplitude, was related to the patient group. The average number of reflexes did not increase with the duration of the disease, which was estimated retrospectively after the initial symptoms (range 2-25 years, mean 8&0, SD 
